SUMMARY A problem-orientated case record was used for the investigation and management of neonatal jaundice. Investigation of babies requiring phototherapy rarely showed any abnormality but we consider that such routine investigations are worth retaining. There were problems in the interpretation of moderately low plasma concentrations of thyroxine in small, preterm babies. There was biochemical evidence of hepatitis in 3 babies; in all 3 the biochemical abnormality was mild and had disappeared 6 months later in 2 of them. It may be that mild episodes of the neonatal hepatitis syndrome are more common than have been thought and that such infants have a fairly good prognosis.
Jaundice is common in the newborn infant. It is generally oflittle clinical significance but occasionally it indicates an underlying illness. Such illness may be of immediate importance-such as an infection-or it may be one that does not become apparent for many months-such as hypothyroidism. Sometimes the investigation and management of a jaundiced baby are clear-for example, if septicaemia is strongly suspected. However, often there are no other clinical signs and it is difficult to decide if further investigation is indicated and, if so, how far it should be pursued. The path between unnecessary investigation and missed diagnosis is difficult to tread and there is a danger that the pattern of investigation may be influenced too much by the pressure of work and the amount of clinical experience.
With these problems in mind we set up a firm protocol for the investigation and management of jaundiced babies. This protocol has been used and analysed for a year and we now describe it.
The protocol
The protocol is shown in Table 1 Three babies who presented with prolonged jaundice were also anaemic; perhaps they had unrecognised haemolysis but no obvious cause was found.
Infection. Unsuspected infection was rarely diagnosed after investigation of jaundice. Two (2%) of the 93 children requiring phototherapy were found to have infections of the urinary tract; during the same year a further 2 (1 %) cases of urinary tract infection were diagnosed in the 210 other children admitted to the unit, but neither of them required phototherapy.
Hypothyroidism. The 3 babies with plasma thyroxine (T4) concentrations less than 80 nmol/l (6-2 ,±g/100 ml) were all preterm. T4 returned to normal levels between ages 3 and 4 weeks in 2 of them. In the third baby a low plasma thyroxine level (46 nmol/l; 3-5 ,g/100 ml) was found and confirmed, so the baby was started on thyroxine, 50 ,g daily. Subsequently the thyroid-stimulating hormone values on samples obtained before treatment were noted to be low. Pituitary hypothyroidism was considered but it seemed more likely that the low T4 reflected a low thyroid-binding globulin. At that time the thyroidbinding globulin was not being measured routinely in our laboratory. It was decided therefore, cautiously to stop thyroxine at age 101 days. The plasma T4 level dipped briefly but remained within normal limits. At age 10 months, plasma T4, thyroidstimulating hormone, and psychomotor development were normal. Conjugated hyperbilirubinaemia. Of the 8 children with conjugated hyperbilirubinaemia (>50 ,umol/l; 2-9 mg/100 ml) 4 presented in the phototherapy sector. In 3 of them (1 ABO incompatability and 2 preterm babies), the raised levels were only transient and had fallen to normal levels before age 3 weeks. The remaining infant was considered to have neonatal hepatitis and had persistently raised transaminases even at age 3 years. This baby had developmental retardation as well but all aetiological investigations had shown negative results. Four further children presented with prolonged conjugated hyperbilirubinaemia. Two of them had neonatal hepatitis which gradually resolved over some months. The 2 remaining children had chronic illnesses, one with persistent pulmonary syndrome of the newborn, probably Wilson-Mikity type. The other had propionic acidaemia, only partially controlled by biotin and an exclusion diet, and the child died after an episode of pneumonia at age 4 months. Discussion Although the protocol was formidable it was easy to use once it had been introduced. The chart was in effect a 'problem orientated case record'. 6 The potential list of investigations was long but many investigations never had to be performed. In particular, the rule that intrauterine infection as a cause of jaundice should be sought only if the conjugated bilirubin level was raised, reduced the number considerably. Were Since this did not affect the immediate management and since the only long-term managenent is to issue a list of potentially dangerous drugs, we are doubtful about the value of the investigation. On the other hand, a study of the families of these patients led to other affected members so that preventive advice was able to be given to a number of people.
What is the significance of low T4 values (<80 nmol/l) in preterm infants? The frequency of congenital hypothyroidism may be as high as 1 in 2850,9 but thyroid investigation for prolonged jaundice should soon be unnecessary when screening all babies becomes established. Our experience leading to the unnecessary 'treatment' of one baby illustrates some of the problems that will be encountered in interpreting results in individual very small babies; however, whether ill preterm babies with very low T4 levels require temporary cover with thyroxine is not known. Such babies will warrant a more detailed endocrine assessment probably including responses to thyroid-stimulating hormone and thyroid-releasing hormone before starting treatment. In 4 years (about 8000 births) 2 cases of hypothyroidism have been diagnosed in this hospital. One was diagnosed by following the protocol for prolonged jaundice, although the mother was breast feeding. The other was diagnosed at age 3 months; while in hospital she had entered the phototherapy sector but had not had prolonged jaundice.
What is the importance of conjugated hyperbilirubinaemia? It was rare, but when it occurred it was often of serious significance (serious in 3 out of the 8 children). We were nevertheless surprised that the majority did well subsequently. The poor prognosis attributed to conjugated hyperbilirubinaemia is because of its association with the neonatal hepatitis syndrome, including biliary atresia. It may be that milder episodes of the syndrome are more common than had been realised and that these have a fairly good prognosis. 
